Structural and functional changes in a synthetic S5 segment of KvLQT1 channel as a result of a conserved amino acid substitution that occurs in LQT1 syndrome of human.
Mutations in various voltage gated cardiac ion channels are the cause of different forms of long QT syndrome (LQTS), which is an inherited arrhythmic disorder marked as a prolonged QT interval on electrocardiogram. Of these LQTS1 is associated with mutations in the gene encoding KCNQ1 (KvLQT1) channel. One responsible mutation, G269S, in the S5 segment of KvLQT1, that affects the proper expression and function of channel protein leads to LQTS1. Our objective was to study how G269S mutation interferes with the structure and function of a synthetic S5 segment of KvLQT1 channel. One wild type 22-residue peptide and another mutant peptide of the same length with G269S mutation, derived from the S5 segment were synthesized and labeled with fluorescent probes. The mutant peptide exhibited lower affinity towards phospholipid vesicles as compared to the wild type peptide and showed impaired assembly and localization onto the lipid vesicles as evidenced by membrane-binding, energy transfer and proteolytic cleavage experiments. Loss in the helical content of S5 mutant peptide in membrane-mimetic environments was observed. Furthermore, it was observed that G269S mutation significantly inhibited the ability of S5 peptide to permeabilize the lipid vesicles. The present studies show the basis of change in function of the selected S5 segment as a result of G269S mutation which is associated with LQT1 syndrome. We speculate that the structural and functional changes related to the glycine to serine amino acid substitution in the S5 segment may also influence the activity of the whole KvLQT1 channel.